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waite ~ Gldroneteorelogicheckoye- Tadateltatio, 1956, Pp ae eed Se 
ae ‘The author discusses “the effect of atomic explosions on the con- es 
dition of the troposphere,” taking into consideration the conflicting | 
' findings of American scientists "that atomic explosions cannot exert 
}- any substantial influence on the weather" on the one hand, and Italian — ; 
: and Japanese scientista on the other. He adds that "for the present it 
» 49 difficult to say who is right but it can be confirmed that atomic .. 
: explosions unquestionably exert some kind of influence on the state of: 
| the troposphere." "The extent of the influence of a ae abte blast has” : = 
shot -yet: been-determined." 2222s : : =e 


iets The author gives data on the relative amount of energy released by: 
; ‘an atomic blast and that released by natural meteorological disturbances — 
:.and changes such as precipitation, storms, and solar radiation. 


on "Phe cited qualitative computations show that it is possible, with 

He the aid of an atomic explosion, to exert an influence on de doit Se 

Sat nd-on-tornadoce.—However_it-1s-diffieultto—predict—wheth er-the— 
‘weathe> will ve improved as a result of action against these phenomene." 
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“,  3(8) PHASE I BOOK EXPLOITATION 
Glavnaya geofizicheskaya observatoriya 


Voprosy fiziki atmosfery (Problems in P 


phere) Leningrad, 
Gidrometeoizdat, 1939, 74 p, (Series: Its, Trudy, vyp. 82) Errata 
Slip inserted, - 1,250 copies printed, 


SOV/2268 = 


Sponsoring Agency: Glavnoye Uupravleniye 
Sovete Ministroy 


SSSR, 

Ed. (Title Page): N.S, Shishkin, 
Sciences; Eu, (Inside book): 
PURPOSE: This issue of the Observator is intended for students 

Piel Mere orraynoptie'imateores Professionals in the cae 
COVERAGE: This Collection of articles is Mainly concer cot 

of investigations on the physics of th 

at the GGo, Division fo 

discuss the 


d disintegration of 
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Problems in Physics (Cont.) SOV/2:268 


and the relationship between the cloud structure and aircraft icing. 
new method of affecting supercooled clouds is described. One article 
ig devoted to an analysis of the frontal structure of anticyclones. 
References accompany each article. 


TAEILE OF CONTENTS: 


Shishkin, N. S. Growth and Disintegration Pispersion/ of Convective Clouds 
During Non-stable Stratification of the Atmosphere 


Va3il'chenko, I. V. Computation of the Characteristics of Convective 
Cloud Flow 


Zavarina, M. V. Phase Structure of Clouds and Aircraft Icing 
——"The article analyzes the results of observations made at Shosseynaya ee 
near Leningrad and at Arkhangel'sk for the purpose of establishing the 
effect of meteorological conditions on aircraft icing. The probability 
of icing as a function of cloud forms is presented in several graphs. 
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: Problems in Physics (Cont. ) 


tigation of the Effect 
: . Fe, and P, N. Krasikov. Inves n : 
eet Antimonide on the Formation of Ice Particles in 


36 
Supercooled Water Fog 
ide 
Krasikov, P. N., and G. A. Chikirova. Effect of Ammonium Chlor oo 
. 9 ° e 
Admixture on the Stability of Water Fogs : 
Petrenchuk, O. Pe Frontal Structure of Anticyclones i 
| Suites, Ye, M. Methods of Radar Exploration of Cumulus Clouds Ez 
F » Ye, M. 
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Horizontal extent of clouds in the Arctic. *ro (MIRA 13:6) 
71-80 '59. 
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FASE REBASEZA 3/050/60/000/02/001/016 
AUTHORS: Zavarina, Me Vs, Yudin, M. I. BOOT /B005 
TITLE: Accurate Definition and Use of tha Richardson Number for the 


Idontifioation of the Bump moneo of Aircraft 
PERIODICAL:  Meteorologiya 1 gidrologiya, 1960) NF 2, pp 3«10 (USSR) 


ABSTRACT: A physical interpretation of the Richardson number is given 
first, and it is pointed out that in recent years it has been 
widely used for forecasting the bump zones of airoraf*% 

(Refs 6,7,8)- If Ri io less than unity, i% may be regarded a6 an 

indicator for the level of turbulent energy (Ref 10). If it ie 

assumed that the siroraft bump ocours at 4 very highly developed 

turbulence, a Ri number considerably less than unity must be 
aeeenecessary condition for the origin of “turbulendes In cal- 

culating Ri in zones of inoreased turbulence causing the bump, 

gome authors obtained Ri <1 (Refa 12,14) and others Ri >1 

(Refs 2,8). The present paper has the purpose of clarifying this 

apparent contradiction. The causes of this contradiction are 

as foliows: 1) Ina number of cases, the Richardson number is a 
‘ not determined for the atmospherio layers where the aircraft & 3 

Card 1/3 bump was observed. 2) In calculating Ri by aerologice" tay YY es 
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: ; : ; 67175 
Accurate Definition and Use of the Richardson 3/050 60/000/02/00% /016 
_______yumber for the Identification of the Bump BO07 /B005 


Zones of Airereft j§.  . |v = gh oes 
: the derivatives in formula (2) for the energy transformation 
are replaced by finite differences. Here, the authors averags 
these differences by layers of different thickness « from some 
hundreds of meters up to some kilometers. Formula 41) is de= 
rived. It expresses the relation between the Ri number and the 
averaging thickness L. This formula shows that it is possible 
Scvils, whiten ey - . b> cue SO OPPOSE Ri < 1 and Ri > 1 for the same turbulent state of the 4 
atmssphere. Ri~<1 4s obtained in the case of.a small averaging [i 
geale. Ri >1 is obtaaned at an averaging scale exceeding & 
certain value of Ly (maximum scale of turbulence). 3) In 


calculating the Richardson numbers, an important source of 
turbulent energy - heat of condensation ~ has not been con- “J 
sidered up to date. In investigating the cloud layers, it is 2 
necessary to renounce the adiabatic course of procenses, and 
introduce the moist~adiabatio lapse rate in instead of the 
dry-adiabatic lapse rate X4- These 3 points shoul¢e be con- 
sidered in the caloulationa. Thus, the authors attained a high 
; probability fuctor in determining the aircraft bump zone. The 
Card 2/3 evaluation was carried out by mans of the probability coef 
ee . % 
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67175 


Accurate Definition and Use of the Richardson s/050/60/000/02/001 /016 
Numbe:r for the Identificetion of the Bump Zones BO007/B005 
of Aircraft a 
ficient Q suggested by A. Me Obukhov (Ref 5): Formula (14). 

Figure 1 shows a diagran which was drawn on the basis of air- 
craft- and radio-balloon observations made in Minsk for 2 yoars 
(in April). It shows that tho Richardson number can be used 
..—+o-determine. the possibility of bump develonpuent. It is pointed 

out that Ri is mainly used +o determine the turbulent state of 


the atmosphere. The idea that a bump only develops under the 
influence of turbulence’ is not quite exact. The wave notions on 
the interface may also be the cause of the bump. There are 

4 figure and 15 references, 11 of which are Soviet. YY” 
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31307 
§/124 61/000/010/042/056 
p251/D301 


AUTHOR: Zavarina, 4V.—-— 
4 ae 


TITLE: Some characteristics of atmospheric turbulence in- 
ducing yawling in aircraft 


PERIODICAL: Referativnyy ghurnal . Mekhanika, no. 10, 1961, 99, 
abstract 10 B686 (Tr, Leningr. gidrometeorol. in-ta, 
1960, no. 9, 93-110) 


Analysis is give ith complete 
and measurement of n the USSR - 
Minsk, Sverdlovsk, Alma-Ata and ibi 953-54. 
The yawling was regiatered by an accelerometer. 

yawling was saan! the Shea aon . ah : 

than 0.2 g the ntensity is wea e . 

n> 0.5 nes strong. For the test an nh -2 (LI-2) aircraft was used. 
Overlouds of either sign were considered equally likely. It is 
shown that in the majority of cases weak yawLling is most probable 
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(flights in cumulus clouds being excluded). The daily recurrence 
process could not be demonstrated in the absunee of teat flights at 
night. The annual scheme of yawling probability was different in 
different regions and seasonal maxima of yawling recurrence were ob- Xx 
served in the different regions. The predomiant number of cases of ‘ 
yawling were observed with a vertical temperature gradient increas- 
ing .0,69 per 100 m. It was observed that the vertical gradient of 
the wind had sv ange effect on the recurrence. of. yawling and 16 
intensity. Yawling was shown to be most. probable in clouds, with 
different probabilities of yawling for different types of clouds. 
A table for the recurrence of yawling in different types of clouds 
according to the test points is given. It is shown that yawling 
occurs very rarely above clouds. Below clouds the probabilit of 
yawling is high. / Abstracter's note: Complete translation 
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- ZAVARINA, MLV. 
eee ee 
: Studying geographical distribution of the probability of zones of 
increased turbulence affecting aircraft. Trudy NIIAK no.14:49-58 
"él. (MIRA 15:1) 


1. Glainiaya peotieicheckaya sbscpeatorioa: 
(Atmospheric turbulence) (Meteorology in coum 
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S/169/61/000/911/054/055 
2228/0304 


AUTHOR: | Zavarina, M.V., and Kurbatova, A.V. 


“TLE; "heroclimatic characteristics of the upper cloud 
boundary 


PERIODIVAL: Referativnyy zhurnal, Geofizika, no. 11, 1961, 47, wy 
abstract 113321 (Tr. N.-i. in-ta aeroklimatol., a 
no. 14, 1961, 59 ~ 68) 


TEXT: ‘the data of aircraft soundin 
Leningrad, Moscow and Odessa, 

were observed most of all, 
incompletely defi 

upper boundary. 

shows that no su 

ween the north-w 

however, at Odessa Se, As, 

er than over Leningrad. 

boundary of Sc, As, and 
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tg clouds in summer and autumn, is higher than at Odessa, In winter, 
‘apart from St, the altitude of all forms of clouds over Odessa is 
higher than above Leningrad, For an average year the height of the 
lower cloud boundary at Odessa is greater than at Leningrad; with -- 
the exception of St, however, the height of the upper boundary of 
clouds ‘is almost identical. In the absence of an adequate number of 
soundings for Ob clouds there are no grounds for judging their 
taickness. Ns possess the greatest thickness out of the other 

clouds. Positive temperature gradients of about 0.5 ~ 0.7° per 100 

m ~ which gradually decrease as the upper boundary is proached 
and which are, at times, terminated here by an inversion that is 
most frequent and considerable over the upper cloud 
observed beneath clouds and within, them. Temperature inversions are 
most cugtomary over St and Se clouds, but are very rare over Ns and 
As. The average size of the inversion leyer does not exceed 200 m. 


The relative humidity u generally grows above the clouds and in 
them, reaching maximum values that are greatest in summer and least 
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in winter at the upper cloud boundary. For the cloud forme u rea- 
ches the greatest values at the upper boundary of St and Sc (up to 
94 ~ 100 and the smallest values at the upper boundary of Cu 

(74 - 89 %). The growth of u diminishes according to the measure of 
approach to the upper boundary and sometimes quite ceases, too, and 
even gives place to its decrease (Ns, As, Cb). The decrease of u ia 
mostly observed above the clouds, or else it remains unchanged. 
[Abatractor's note: Complete translation }. 
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cat aes i dé 
- Resulte of experimental forecasting of turbulence for airplanes 
traveling along routes of the European territory of the U.S.5.R, 
Trudy GGO no.1212103-108 ‘41. (MIRA 15:5) 
(Atmospheric turbulence) (Meteorology in aeronautics) 
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Acadenician H.A, Rykachev's life and work. Trudy GGO no,123: 
3~10 '61, (MIRA 14:8) 
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Diurnal variation of the probability of zones of high turbulence 
at high altitudes, Trudy GGO no.131245-51 '62, (MIRA 15:6) wee 
aa (Atmospherie turbulence) foe 
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ZAVARINA, Mariya Vasil'yevna; YUDIN, Mikhail Isaakovich. Prinimali 
““Uchastiye: DMITRIYEVA-ARRAGO, L.R.3 LOBANOVA, V.Ya.;5ELOUSOV,S.L.; 
ZELIKOVSKIY, V.E.3 POKROVSKAYA, T.V., otv. red.; GONDIN, 
L.S., otv. red.; VLASOVA, Yu.V., red.3 IVKOVA, G.V., tekhn, 
red. 


{Calculating machines and their use in meteorology and 
plane aloe Schetnye mashiny 1 ikh ispol'zovanie v meteoro- 
logii 4 klimatologii.. Leningrad, Gidrometuor. izd-vo, 1963. 
263 p. (MIRA 17:3) 
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TITLE: “Aireraft bumping proba 


biiity at vartous wind velocities 


SOURCE: Leningrad, Glavnaya seofizicheskaya observatoriya. Trudy”, 
no. 149, 1963. Voprosy™* prikladnoy klimatologil, 29-34 


TOPIC TAGS 3 aircraft bumping, tropospherte turbulence 


ABSTRACT: An attempt has been made to egtablish-the statistical rela~ 
tionship between bumping probability of afreraft and wind velocity. 
Bumping tneidence and intensity was estimated by flight personnel and 
tended to be subjective. A total of 2612 flinht logs. was evaluated: 
1534 from propeller driven planes flying jin the lower. layers of the at- 
———--mospheve-and-1278_from Jets flying in the upper atmosphere. The following conclusions were 
crawn from these data: 1) bumping probability incress os with Increasing wind velocity;-espe~ 
cially with wind velocities above 30 m/sec, which occur only in the upper atq 


mosphere; 2) bumping probability is tuice.as reat in,high clouds as 


4t'is in Low clouds in high winds; 3) bumping probability in noncloudy 
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_..replons. in. the-lower troposphere {8 not relatad to wind velocity, 
whereas it is related to wind velocity in the higher layers; 4) bumping 
Ptébability 18 three times Rreater with wind velocities of 21—30 n/sec 
than it {s at 10 m/sec; and 5) bumping probability {n the upper layers 
of the atmosphere fs 50% with a wind velocity of 10 m/sec and 75% at 
20 m/sec. The main factor which increases bumping probability is noe 
inereased wind velocity but the presence of clouds, Orig. art, has: 


1 table, 


ASSOCIATION; none 


SUBMITTED: 00 + DATE ACQ: 14Jan64 ——-_-ENCL:__99..._.__ 
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ACCESSION NRt A74030526 vi ) $/0000/63/000/000/0053/0058 


AUTUOR: Zavarina, Me. Vez Yenel’yanova, Me Ze 
‘TITLE: Experimental forecasts of aircraft bumping using an inproved 
Richardson criterion 


SOURCE: Nauchnaya konferentsiya po ‘avLatefLonnoy meteorolopgilt. 
Moscow, 1960. Materialy*, Moscow, Gidrometeoizdat, 1963, 53-58 


TOPIC TAGS: aircraft bumping forecasting, air turbulence, eres 
air turbulence : 


ABSTRACT: Experimental aircraft bumping forecasts were carried 

out by the Leningrad Meteorological Station (June 1950 to June 1960) 
and by the Vnukovo (Moscow) Aerometeorological Statton (May-June — 

1960) using a more precise’ Richardson mumber, Ri, which is expressed 
as 
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when. the Flight takes place in clear weather; and in cloudy con- 
ditions, as os 


re er “as 
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Here, g is gravity acceleration, T 1s the mean tamperature of tha 


layer of alr for which Ri ia computed; yg is the dry-adfabatic air 
‘tampaxatura gradiant, y,is tha molatwadLabatlecgradiant, y is 
the abserved temperature i dbsbobaedals in Ene eevee paves and 
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year Gy 


‘ 


+ 


46 the squared gradient of the wind velocity vector. These fore- 

: casts were evaluated by computing the rate of corract prediction 

' for the presence or absence of bumping, the number of undetected 

' eases, and the degree (coefficient) of prediction accuracy using 

' the QObukhov ceritorion. The lowest percentage of correct predic 

i tions was for the winter season? 67% correct for the lower layer 

' of the atmosphere and $8% for the upper Layer. Those valucs sre, 

‘| however, based on a small number of bumpy flights and therefore may 

1 not be representative. The prediction of flights without bumping 

: proved to be over 90% correct on an annual basis. Forecasting; 
‘yas miso more accurate for propeller-driven planes flying at an 
,alettute of not over 3.5 km than for the higher flying jet planes. 
The obtained values confirm the thaory that low-level turbulence 
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“(R>2) may be of longer duration than high-level turbulence where 
R assumes the critical value (R), <2. This in turn determines the 
_vange of forecasting, in this.case, 6-9 hr. Orig. art. has: 4 
tables and 3 formulas. ‘ 


ASSOCLATION: none 
SUBMITTED: 18Fceb63 | «DATE ACQ: “17Apr64 — ENCL; 00 


SUB CODE: - AC, ES_ NO REF sov: 005 OTHER: 000 
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TITLE: Frequency of zones of possible feing of aircraft over the northern part of: 


| 
| 


the Atlantic Osean _ 
SOURCE: Leaingrad. Glavnays Geofizicherkaya observatoriya. Trudy, no. 178, { 
1965. Voprosy prikladnoy kif{matologtt (Problems in applied climatology), 42-53 


rT 


TOPIC TAGS: aircraft icing zone, ice formation, aircraft fcing, aircraft hazard 


ABSTRACT: Data obtained by aerological stations conducting observations during 
che IGY and IGC fin 1957-59 were supplemented with synoptic data for four months 
(January, April, July, October) of 1960-61, and served as the basis for the cal- 


cutat{an of the frequracy cf taneg af pocathie (efng of aircraft, Twe maxima of 
frequency of meteorological conditiona condoctse fr the fetng of atreratc ower 
{dent {ffled: one ta the nortneast of Iceland, the other near the southern coral of 
Croantane, Bath maxima reftect the presence af maxima of frequency uf an ove 146% 
‘vy : Augsed by an intense c¥cs infe actizdte ta thege regtiona, fa tanaare, the # 


quency of zones of possible icing in the ecne of the maximum located near [ce .and 
rs 70%; the actual probability of icirg of propeller-driven aircraft te 
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dacreases toward lower latitudes. During the summer, 
because of “he prevalence of avove-zero temperatures in the clouds, no frequency 
maxi{mum {6 »bserved at the southern coase of ireentand. In October, t'ie probab{l- 
ity distribitfon of the zones of possible icing over the Atlantic Ocean is close 
to the distribution observed in July, but the absolute frequency values are 
greater thaa in July. Orig. art. has: 4 figures and 3 tables. 


about 60%. This probability 
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TITLE: Thermal Effects in Testa of the Electrical Conductivity of 


Germanium in Liquid Helium 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 12, Pp 3009-3071 


TEXT; This is a report on studies of the voltage-current characteristics 
of germanium alloyed with elements of the third and fifth groups at the 
ature of liquid helium. The well-known fact that a sudden, reversible 


tempe: 
current increase occurs at about 5v/om (low-temperature breakdown) was 
Studies of germanium at 


aperibed to impact ionization of impurity ions. 
the temperature of liquid helium and at voltages higher than 5v/om (Vain? 


have shown that the reversibility and monotonity of the characteristics 
may be? disturbed. As shown iu Figu.1 and 2, there may be jumps. A sharp 
rise starts at VeVi am? whose monotonic course is interrupted by a jump- 


like increase. Fig. 2 shows the volt-ampere characteristic as a function 
of temperature; this is an irreversible effect, and a hysteresis effect 
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appears with a drop of voltages. Numerical results are collected in a table. 
The results obtained for the criticel power agree with those obtained by 

P. G. Strelkov from optical observations. B. M. Yul is thanked for interest 
and discussicns. There are 2 figures, 1 table, and 2 references: 1 Soviet 
and 1 US. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Moskva (Institute of 
Physics imeni P. N. Lebedev, Moscow) 
SUBMITTED: April 8, 1960 


Legend to the Table: 1) Number of specimen; 2) resistivity at 300°K g: 
ohmscemy; 3) size of specimen, mm; 4) area of scattering surface f, cms 
5) eritical power (at which current and temperature show jumps) Wes watts; 


6) temperature of specimen T, °K. 
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44.1700 } ! BO19/B056 
AUTHORS: Yul, Be M., Corresponding Member AS USSR, Zavaritskaya, EB. I, 

and Keldych, L. V. oaneanameea Mimic 

TITLE: Impurity Conductivity of Germaniua at Low Temperntures 


PERIOLICAL: Deklady Akademii nauk SSSR, 1960, Vol. 135, No. 6 
Pp. 1361-1363 


TEXT: At temperatures *& é,/k, where &, is the impurity ifonization 


energy and k the Boltzmann constant, the electrical conductivity of 

semiconductors is very low. If the field strength is increased, the impact x 
free path of the carriers is 

As the impurity ionization energy 

doped p-type germanium considered here), 

The lower 


the temperature, the lower is t 
lows fiom the dependence of cur 


Fig. 1. At the temperature of 1 
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a(N “ Ny) - rN 


r+ 8 
_ probability, r the moan recombination probability, Ne the acceptor con- 


d (1}, where s is the mean ionization 


described by: p a 


centration, and Ay the donor concentration. As the increase in r with an 


increase of electron enargy is much slower than that of 8, the free hole 
concer:tration in the range of pre-breakdown field atrength is determined 
largely by the exponential growth of the ionization rate. The drift rate 

as a complex function of field strength is discussed, and it is found that 
at high field strengths the sharp decrease in mobility at helium tempera- 
tures is connected with the occurrence of a large quantity of charge cen- 
ters. Thereby, the fraction of Coulomb scattering in the total number of 
collisions per unit time increases. The authors thank V. A. Chuyenkov for a 
discussion. There are 3 figures and 6 references: 3 Soviet and 3 US. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev of the Academy of 
Sciences USSR) 


SUBMITTED: August 31, 1960 
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° p102/B214 

7.4300. / 

AUTILOR : Qavaritskaya, Be I. 

TITLE: Collision ionization of impurities in germanium at low 


temperatures 


PERIODICAL! Fizika tverdogo tela, Ve 3, NO« 6, 1961, 1887-1895 


TEXT: While at very low temperatures almost all impurity atoms area HM 
neutral, they are jonized already 4t nitrogen temperature on account of wes 
thernal excitation. In germanium the impurities of 3rd and 5th groups ; 
are practically completely jonized. The jonization is caused not only by 

thermal vibrations but also by inelastic collisions with "hot" electrons 

or holes. The author investigated the process of impact ionization in 
electric fields of a ytrength greater than the breakdown field, amd the Be 
present paper gives a report of the measurements and the results. The * 
samples in the form of small plates or dumbbell were made of indium-doped ee 
gernaniun with resistivities of 35-25 ohm-cm at room temperaturs. The 

contacts were of pure indium. The Hall coefficient waa measured in fields 

of 2000 oe. The hole concentration Was caloulated according to the 
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24932 s/181/61/003/006/029/031 
Collinion ionization of impurities in.-;. B102/B214 
formula p= 1/Re. R= 1/pe holds ‘only in strong magnetio fields; but at xX 


helium temperatures it holds from 1000 oe upwards, and at nitrogen 
temperature from 2000 ce upwards. In the samples 4nvestigated, the y4 5 ad 
difference of concentretions of acceptors and donors was Ny - Np) = 10 om“. a 


For the greater part, {jhe measurementy wers mage in an apparatus with eee 
pulsed operation (pulse length % and 100 psec.) developed by B. F. Anufriyev nae 
and shown in Fig. 1. Naple 2 gives the numerical resulta of a dunbbell- 
shaped sample with N,- Np 171014 om™2, an electrode area of 4 mme, and a 
length of 10 mm. The results are graphically illustrated in elmost all a 
oases. it is found that if By E, (B, preakdown field strength) 43/dE a 


deoreases with increasing E, and the ourrent density j is only weakly 

temperature dependent. For AB. < B CTE, j increas os linearly with B; for 
E>E,, 4 increases with E less than linearly. The lower the temperature, aH 
and the larger the role of thermal ionization as compared to the collision “ 
joniation, the larger is the function 4(E). The Hall constant R was a 


measured in liquid helium with 3 and 100-pseo pulses, and in nitrogen with 
3-ys20 pulses. It waa found that in all oases nasi/e(N,-Np)s for 


Card 2/7 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8" 


5125 WER, A ere UN Ene see 


CIA-RDP86-00513R001964010002-8 


3/181/61/003/006/029/031 
Collision ionization of impurities ines B102/B214 

E320 v/omand js 20 a/em’ i.e. under these assumptions the exceas acoensor 
impurities are almost completely jonized. Measurements of the drift r..- 
y as a function of EB showed that at 78 and 4.2°K in fields E> 20v/om, ¥ 


first increases proportional to E, then proportional to VE, and finally 


to ~ VE. For fields E€E, the j(E) curves and R were measured in direst 


current. For ECE, the mobility was calculated to be nw 2910? em’ /v-aec, 


a value which remains practically unchanged up to E>5E, <5 v/om. For 


om/seo. Also for E= 4B) v10° om/sec. v 


was ealculated from ve j/pes j was measured at H=0 and p at H = 2000 oe. 
1t was found that in the whole range of fields in which ‘he carrier 
conoentration inorenses the order of magnitude of v remains constant. 
Bxact measurements showed, however, that for OC EB < 100 v/omand T = 78°K, 

vy inoreases with E slowly and linearly. For T » 429K, v ia a complicated 
function of EB. In the last part of the paper an elementary theory of the 
effect studied te given and the following investigatec: 1) Dependence of 


E«5, v reaches the value 10 
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‘and their drift rate on E. The results are shown in Pig. 8 and given 
by equation Bae Pe a (14) : 


5 sie ; 
rac $= Ey y Rie 
Ny~Np ve Wy 


A me ty Sige tee We 
y= / (N= Ny) qa Vankv/be,. The author thanks B. M. Vul and ce 
‘Lb. Vs Keldysh for tiueir interest; B. F. Anufriyev, B. D.Kopylovakiy, — 


N. V. Zhigalov, and I. V. Davydova for collaboration. There are ra 
8 figures, 2 tables, and 10 references: 6 Soviet-bloec and 4 non Soviet-bloc, : 
err | 
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«-. Shotov, Ay Pe Bs Rak aes on oe 
MTDTR: Recenbinatden roddation mechanien in gallium arsenida 
SOURCE: IPzika tverdogo tela, ve 6, no. 4, 1964, 1235-1238 


TOPIC TAG: laser; semiconductor laser, recanbination radiation, injection 


laser, gallium arsenide laser, refiative recanbination, radiative transitia, 
interband tronsition, pn Junction ; 


1 ABSTPACT:: The mechanism responsible for recmbination radiation of Gats injoce -| ft 
tion losers has been experimentally investigated by analyzing dts spenteneous = = 5 
ond stimulated emission speatra. The pn junctions were sproreres by diffusing §= 
zine into GaAs with a fe concentration of 1047 to 2x 10Mem"5, The carrier 

concentration in the n-regica correspanded to a state of degeneracy. Visual 

-  gbservation of omfosion through on infrorod microscope shoved thet radiation 

-- 4a emitted fram the peregion which extends for several micravi. It was fond, 
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ACCESSION NR: APYO20462 — Goer ge ge tee ate Ded 
cls ape ine width end the maximum h)jg, in the spontaneous enission spectrun vary 
oo with impurity concentration and temperature. As the impurity content was ine 

. creased, ny ax Was @isplaced, toward greater energies. However, even for 

- N%1017 pa » DV gy WAS 0-0/5 ev smaller thim the width of the forbidden band 
t- ef pure Gols. At this valus the difference between bYnax ond the energy of the i 

forbidden band cannot be explained by a change in its width es a result of dop- | 

dng. Experimental data indicate that at 4,2 to 77 K the temperature dependence 
| of recanbination radiation Intensity is weak, while at 300 K the intensity de- 


creases iharply» This may ve associated with filling of acceptor levels by 


: 
electrons from the valence ‘bande No broadening of the spontaneous line was | 


observed when the injection current was inereesed. This shows that the spectral | 
width is determined by the final states of the electrons due to radiative trens-! 
dtions:; Whe results obtained can be best explained by rediative transitions of | 
rasta ESN the conduction band, which merges with the doacr levels, into | 


_ tue impurity acceptor band of zinc atande 


“ “ASgocIADidhl: Piztcheskly institut P. W. Lebedeva Al 655R, Moscow: (Faysies ~~ 
lie: Institute, AN SSSR) Bp ee OE er a = 
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ACCESSION NR: A?4034919 
AUTIEOR:? Bagayev, V. Sey Berozashvili, Yue No} Vul, Be. Me$ 
| Zavaritekaya, Be 1o5 Kaldy*sh, La Ve$ Shotovy Ac Pe 


H 
| TITLE: Energy spectrum of strongly doped gallium arsenide 
; SOURCE: Fizika tverdogo tela, v. 6, noe 5, 1964, 1399-1405 , 4 


. ; ! 
| TOPIC TAGS: gallium arsenide, recombination radiation, p-n junction, 
' GaAs, Gads p-n junction, semiconductor, band structure ; 
j i 
| ABSTRACT: The recombination radiation of gallium arsenide has been } 

| investigated at relutively low injection levels of charge carriers. : 

| The minority carriers were injected into ‘aspen: junction prepared: by 
| diffusing zinc into GaAs with an 4nitial Te concentration between : anh 
a 

t 

I 

| 

t 


| 10!7 and 2 * 10'® par cm?, The area of the p-n junctica was of the : 
order of 103 cm2, ecombination radiation modulatad at a frequency ae 
of 9 cps was recordsd when thermal heating of the samples was - _ ie 
i megligible. The’ recombination~ radiation. sspectra of samples ne 
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measured at room temverature are almost identical. At lower temper-: 
atures, howaver, both the position of the maximum and the shape of 
the spectral lines are affected by the concentration of Te in the 
samples, At temperatures equal te 78 and 4,2K, the spectral lines 
spread into the lower anergy region and terminate abruptly on the 
high energy side, Asymmetry of the curves increases as the tempers | 
ature is decreased from 78 to 4.1K. - Ite also increases with a larger ; - 
concentration of Ta impurity, At a Te concentration #10!'® per cm?, | 
the maximum in the recombination spectrum is shifted toward the lower 
energy region as the injection current is decreased. It is shown | 
that this displacement is caused by additional energy levels cee 
in the density of states) in the valence band arising as a rasult of |! 
a large concentration of charged impurities disttibuted-in a disor- 
“"derly fashion. -: ~ —: .:. Lo eam ee ee . 
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' AUTHOR: Vul, Be Me] Mavaritskaya, E. Ie? Shotov, A. P, 
TITLE: Current-voltape characteristics of pen junctions in strongly 
doped galliym arsenide 


SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1465-1471 


TOPIC TAGS: gallium arsenide, pwn junction, semiconductor, GaAs, 
band structure : 


' ABSTRACT: The current-voltage characteristics of a GaAs pen 
junction were investigated at 4.2, 77, and 290K, The samples with 
a transition region area of about 1073 cm2?' were prepared by diffusing 

'. zine into GaAs with a Ta concentration on the order of 1027 and 
1038 em73, The current-voltage characteristics of different samples 
variad very slightly when the currant exceeded 107% amp. <A reverse 
bias ‘breakdowa:was. observéd: inall samples. The reverse voltage 
current characteristics showed a snooth change of current with 
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voltage and were reversible without sudden changes of current. The 
direct voltage-current characteristics show that at sufficiently high 
currents the current varies linearly with the voltage. The data 
observed were explained by the complex structure of samples, that is, 
in the specimens used the degenerate n-type region apparently was 
-in contact with the p-n junction while the degenerate p-side was 
several microns distant from the junction, In this intermediate area, 
Zn concentration was insuffictently high for merging of the impurity 
and valence bands to take place. i was determined that at a Te 
concentration of approximately 1058 om~3 and at a temperature of 
‘77K, the varfation of current with voltage, directly at the junction 
region, coincides with the variation of the maximum in the recombina- 
tion radiation spectrum with current. At T = 4, 2K, this dependence 
is shifted by 0,03 ev. When the voltage at the p-n junction is less 
than the width of the forbidden band, the passage of current is 
determined by distortions in the energy structure of the bands caused 
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by fluctuations in the distribution of charged impuritias. Orig. 
arte hast 10 figures, 1 table, and 5 formulas, 


ASSOCIATION: © Fizicheskty tneticut im, P. N. Lebedeva AN SSSR, Moscow & ~ 
(Physica tnscécuce, AN SSSR) 


: eenthieb: (O6Dec63! DATE ACQ: 20May64 ENCL: 00 


'$UB CODE: SS NO REF SOV: 005 OTHER: 008 
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5 of germanium at helium temperatures 
SOURCE; Fizika tverdogo tela, v. 7, no. 8, 1965, 2459-2468 


TOPIC TAGS: germanium, electric discharge, dielectric breakdown, impurity one 
impact ionization, volt ampere characteristic ‘ 


ABSTRACT: This is a continuation of earlier studies of electric breakdown et low 
temreratures oecurring at ~~ K and connected with impact ionization of the neutral 
atom: of the impurity (with RB. M. fui and i. +. vavyduva, FID ov. 5, 14.7, 4 
he woirnage of the measurements was to check the earlier deduction that breakdown 

oh : Pi Pt Sipe ge RED oe eS es pari ead poration rey,iorn from the cathnoee > the anode, 


RR pH RS Mit Beir mer. foe lect rie preaniowh if teih Baap, 1% 5 Be WS 


maniur a.loyed with element of uruup iii Gin +. Tie measurements were made on °7e 

same samoles of y+ type gaerminium as in the earlier work. The author enaiyzes tne 

influenc: of the variation 11 the volt-ampere characteristic and the occurrence of 
owe the vyeive of the resist? y 1 connected in series with the circuit, 
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' the ‘phenmmenon ie ‘similar te @ ‘gas discharge in that ‘the dtacharge is eccouparied 
by electrostatic fonization of the impurity in the anode-drop region. The causes 
of differences between samp'es are diseuseed. “The author thanks B. M. Vul-grd 

ue ¥. Ke dysh for valuable (iscussions.” (rig. art. has: 5 figures, 2 fornfilas, 
and 4 tables. 

ie ASSOCIATIONS Hee institut im. P. NH. Lebedeva AN SSSR, Moscow (Physics 
institute: AN SSSR) , 
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TITLE: Tunnel effect in dioves of gallium arsenide at low temperatures 


SOURCE: izika tverdogo teli.. v. 8, no. 3, 1966, 888-895 


TOPIC TAGS: gallium arsenid:, tunnel effect., volt ampere characteristic, tunnel 
diode, temperature dependenc:, electron distribution 


the purpese of Shs snvestigetion. 


. agzeristive of tunnel dicdes near uate voltage. ‘The sieasurements were made with Gets! 
tunnel diodes with hole density from 3 x 10/9 to 8 x 10°? om@3, at temperaturen | 
1-~30K in @ magnetic field uj to 22 koe. Plots of the current I against the voltage 
V, of AV/dT against V, and d‘ V/dT®(v) were cbtained. The I(V) and dV/dI{V) plots 
were obtained by a procedure described earlier (ZhETF v. 45, 1839, 1963), and d?y/ aI? 
was determined by doubling tle frequency of the signal. The results have shown that 
at temperatures below 25K the d¥/dI(V) curve has near V = O a maximum whose relative 


magnitude {nereaadea logartthrdeally sith der reastng temperature, reaching 2 oot at 
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—“presence-of-the singularity: in-the-electron-energy-distribution function as V ap- 

| proaches cero. It is showm that the resulte of the experiment may be greatly dis- 

i terted by the influence of the tunnel junction between the degenerate semiconductor 
and a superconductor at the location of the ohmic contact. Tne authors thank 3 Bois 

| Kapitsa for interest in the work, I. V: Keldysh and Yu. B. Kopayev for valuable 

aiseussions, and_8. S. Meskir, V. N. Revich, and M. I. Krendel' fcr supplying the 

| tunnel dicdes. Orig. art. has: 9 figures and 2 formulas. 
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TERPIGOREBVA, vera Dnitriyewna; ZAVARITSXAYA, Marianna Aleksandrovna; 
SHBSHKO, Ye.¥., otvetetvennyy FOGaktOr; AIADOVA, YeoI., tekhniche~ 


skiy redaktor 


Lopen-cut doal mining. Manual for translating English mining literature 
into Russian] Dobycha uglia otkrytya sposobdm; uche*noe posobie po 
perevodu s angliiskogo na russkii fasyk gorno-tekhnicheskby literatury. 
Moskva, Ugletekhizdat. Vol. 4. 1956. 197 De (HERA 9:12) 
(Sng lish language--Trans lating) 
(Goal minss and mining~-Terminology) 
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ZAVARITSKAYA, Ts Ae Gace 
 YWgR/Physics - Particle Size Determination 


olid Diepersoids by the Method 


Determination of the True Specific Surface of S All-Union Aluminum 


of Air Filtration," T. A. Zavaritckaya and 0. N. Grigrov, 
Magnesium Inst, Leningrad 


"DAN SSSR, Vol 86, No 4, pp 757-758 


| inte ize by passing air 
oo Data ‘by B. V. Lie in's method for detg particle size ssin 
led esneec e were sab ast with results obtained by calen and found to be 


satinfactory. Presented by Acad P. A. Rebinder 7 Jul 52. 
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problem Akademii nauk SSSR) 


ee Concerning the quantizstion of the enerey levele of electranfe excitations in 


e interme atate state af a sucerconductar 


SOURCE: @Zrurnal eksperimental'noy {1 teoreticneskoy fiziki. Pis'ma v redaktsafyu 
(prilozheniye), v. 2, no. 4, 1705, 168-171 


TOPIC TAGS: superconductivity, specific heat, electron energy level, thermal coiduc- 
tion 


| ABSTRACT: The investigation wie underteken to ascertain the extent to which quarti- | 
‘zation of the energy levels in the transition of a metal into the intermediate s:ate 
decreéses the specific heat C ‘n the temperature regiou below the ch.racteristic 
energy. The odject of the investigation was a cylindrical single erystal 2.6 mm in 
diameter, made of tin with 10-'% impurities. The measurements were made in the em 
eae interval 0.1--0.3K in magnetic fields corresponding to fractions 7 <= 0.08, 
(0.15, C.3, and O.85 of the norwal phase in the sample. The widths of the layers of 
this ;hase were % x G7 a ay OF, 5 3, 107 3) and 8 x 173 em, corresponding t2 ‘st:- 
TA Ana tL ion temperatures «< . 8, as : anda fh oy, Manayremente yerea mate. nF 


the Viera conductivity K and the Candaratine conductivity a’, from which the sje- 
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Translation from: Referativnyy zhurnal.| Metallurgiya, 1958, Nv 12, p 56 (USSR) 


AUTHCRS: lichev, V. A.» Zavaritskaya, T Bane 


TITLE: Production of Titanium Tetrachloride {(Proizvodstvo chetyrekhkhlori- 
stogo titana) | 


PERIODICAL: V.sb.: Legkiye metally. Nr 4. Leningrad, 1957. pp 111-114 
ABSTRACT: The results of basic studies of techniques for producing TiCl4 from 
mae jlmen‘te concentrates are listed. The authors of the studies and the 

organizations where they were performed are identified. 

: M.M. 
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Trangilation from: Referutivnyy zhurnal, Metallurgiya, 1958, Nr 6, Pp 105 (USSR} - 


auTHor: — Zavaritekaya TA. __.. 
the Crystallization of Phosphorus and Vanadium 


(Osobennosti kristallizateil foJ- 
tnykh rastvorakh) 


TITLE: Peculiarities of 
Salts in Aluminate Solutions 
iyevykh soley V alyumina 


in-ta, 1957, Nr 39, PP 109-114 


fornykh i vanad 


. PERIODICAL: Tr. Vases. alyumin.-magn. 
in types of bauxites by the Bayer 
in the aluminate solutions, 


ABSTRACT: In the treatment of cert 
; ‘method, FP and V salts accumulate 
and this creates the necessity to remove these salts. This may 
pe done by cooling the solutions to low temperatures. The re- 

sults of the investigations show that in all cases in which cry~ 
stallization-procee ‘tation or with slow agitation of 
the solution, 3gpicular crystals or concretions t 

to being: and this may call forth very serious complications 
qn drawing them out of solution. When the process of crystal- 


lization is run with continuous agitation of the suspension, 

of isometric form can be separated out. In aluminate 
ndard causticity of 3.4 and concentrations 
/liter, suspensions do not 


crystals 
solutioné having a sta 
Card 1/2 of 60, 120, and 240 g Na2Ocauatic 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964010002-8" 


"APPROVED : 
es VED FOR RELEASE: 03/15/2001 —_CIA-RDP86-00513R001964010002-8 


eae 
fe THERES NEST ater 
ae Bile Re Pao ehaawam ee 


137-58-6-11919 


Peculiarities of the Crystallization (cont.) 


aturation with salts and intensive 


nto being only in aluminate solutions having 
ry more. At low supersaturation 


{ the crystals that come down 
or V20,/liter the precipi- 
from 200 to 400 


form isometric crystals even at high supers 


> “gtinriiag. | Such crystals come i 
concentrations of 300 g/liter Na2Ocaustic 9 
(5 g FlgOs/liter and 5 g W2Os/liter), most o 
e are. 2-30 microns in aize, while at 30 g P205 
tating crystals have a mean linear. diameter which fluctuates 
microns. ee ae Sesh ceedbhe 
ie 1.G.- 
1. Phosphorus salts--Crystallization 2s Vanadiwn salts--Crystallization 
3. crystals--Separation - 3. Aluminum ores-~Processing 
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j jes in silicon tetrachloride by 

‘Determination of some impurit ( ein: 63. 

of infrared spectroscopye Trudy Komeanalkhim 13 ion Res 


; . te (for Vol'iram). 
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rr ae {silicon chlorides--Absorption spectra ) 
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. -AUTHORB: - navaritokayé, Teh. ane Pustovalova, 5.5. 
: Composit “<a properties of Titanium metrachloride 
ucts pissolved in Titaniun etrachloride | 
v cnetyreknkhloristom 


PERIODICAL: 
ABSTRACT: The object ° 
2a 2 1 AES Oi, tamination of sitanium 
~~ products -woder + 
ib b=} samples oF prepared. 
“-geterminations ;._~ 
ied to 7° 


: Prom y mo 
= ; 1 cbtained by vacuub 
TLOCL,: Tt was found (Figure 1) that sitanium Oxy¢ 
4yely--low temperatures, 
as-determine at 
etecte jal 


3 at comparat 
n the setrachioride Ww 
a5 -1 saturation was a a: 
apparatus (Figure 3) wa rmine the poiling 
oint of the saturated solution and the results are 
area (Figure Bh) with those given by N.K. pruzhinina 
or she vapour pressure of the pure satrachioride - 
there is very little aif ference between the curveds 
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; S0V/136-58-10-10/27 
ties of Titanium Tetrachloride Hydrolysis 
Titaniun Tetrachloride 


Composition and Proper 
Products Dissolved in 


fhe investigation has shown by comparative distillation 


and rectification tests at different-pressures that the 
present practice of purifying the titaniun tetrachloride 
used in the magnesium-thermic process ghould be rep-aced 
Fane ere ee by vacuum distillation. The authors conclude that the 

_.... BY VaCwNge of bydrolyais-product contaminat/ oe is contact 
with moist air. An editorial note atates that the investi- - 
gation should be continued with a wider temperature range. 


on Phere are 4. figures and 1 English reference. 
ASSOCIATION: VAMI : 
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AUTHORS + - Poekhovol! kaya, p. I, gavetiiekogo, T- A., peniaov, G- Sey 
4 Jit t 


Chulanovakiy, Y> Me. 


pectroscopy for Analysing Pitaniun Tetra- 


TITLE: | or The Use ot Infra-red S$ 
asnoy spektronopii kK analizu 


chloride 'primeneniye infrakr 
chetyrekhkhloristogo titana) 


1959, Vol 25, Nr 3, PP 300-302 (USSR) 


PERIODICAL: _Zavodskays Laboratoriya, 


A lecture on this {investigation was given at the XII Ysesoyuznoye 
soveshchaniye po spoktroskopil (twelfth All Union Conference of 
oe aae + Speotroscopy) in Moscow in November 1958. The properties of 

titanivm depend considerably on the minimum amount of impurities. : 
It is not possible to determine all admixtures of TiCl, by the ae 
physico-shemical “enaiyees: being used at present. In 
the composition of various admixtures 
a4 methods of their quantitative de- 


- ABSTRACT: 


chemical and 
‘the presunt investigation * 
of TiCL, wag anvestigated an 
termination vy means of infra-rec absorption spectra have been 
worked ot. The spectrometers IKS-6, IKS-12, and Perkin Elmer 

42-¥ were used in the investigations. Various technical panples 
of Ticl, showed & nongiderable amount of spectral pands which 
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Spectroscopy for Anaiysing Titanium Tetrachloride 


came from various admixtures, es e.g., VOCl,, SiC), Ticci,, 
, cc 


CCl, CHiG1C0C1, CHL, cocl, cel ,cocl, HCl, cocl, 3¢ It 
was found tat the hydrolysis of TiC1, proceeds with formation 

Of oxychlowides of the type Ti-O-Ti and TiszO0 and not of hydroxy- 
chlorides. The determinations of vocl, and cocl,, are given. co, 


was determined from the maximum at p= 2330cm"', whereas _ 

chlorine-substituted acetylchlorides were determined from the 
oscillations of the Cad group, The solubility of UO,, HCl, ; 
coCl,, and CCl, in Ti¢l, could be determined by means of the 
investigation results vhich also showed thet, with a TiCl. ex- 


4 


_0e83, the hydrolysis proceeds according to the.schene -. 
Titi, + KA0 te Ti001,, + 2 HCl. There are 1 teble and 5 ref- 


Crencas, 1-of which is Sovict. 


ASSOCIATION: ' Veesoyuznyy alyuminiyevo-magniyevyy institut (A11-Union 
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CIA-RDP86-00513R001964010002-8 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8" 


~BPEROVED FOR RELEASE: 


teenie 4 


03/15/2 
ne / 001 CIA-RDP86-00513R001964010002-8 


ct see 


Saylndyatain Aer 


a 


we Fe Ret de G 82616 
7% 5/180/60/000/004/006/027 
6111/2452 


.A. and 


9.3100 


AUTHORS 1. pelarova, N-Les gavaritskayas T-A:» zevakin, I 
“eS L qgekhovol' skayas, 2*%: (Leningrad 
_UYTLE? | Impurities 4n Technical nitanium Tetrachior ide one 


pedir Removed 
PERIODICAL? Izvestiya Akademii nauk SSSR» 
faa nauk, Metaliurgiya i toplivo, 

nce of titanium- 


otdaeleniye -tekhnicheskikh 
1960, No.4, pp» 33-38 eeu 


For 


TEXT: The authors poi” 
tetrachloride purity on that of titanium obtained from it. 
the nature of impurities in titanium tetrachloride 
The impurities in 


investigating 
stack electric 


ed infrare 


the authors us 
tetra-chloride obtained. by chlorination of slags in 
in a fluidized bed are shown iu Table le 
tetrachloride 


» main impurities 47 titanium té 
y in weight percent at oO to 136°C being 
ilities of 


shown iin gable 2.for HOLL, CO2r Clo and ; 

Ti0Clp and ceclg ore shown as functions of temperature (-20 to 
la and ib respectively. The authors alse checked 

r the system we 

- VOC1s 


in me-:.ts and: 
The solubilities of th 
were datermined, value 


furnace ss 


+136°C) in Fige 
the vapour~liquid equilibrium compositions fo 
jlibria in TIGL, 


“LEI F SiChy—(F16-28} and investigated a¥ 
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Impurities in Technical ‘Titanium qgetrachloride and Their Removal 
-mixtures’ (Fig.2b) and Ticl, - CC1zC0C1 mixtures, (Fig.4). These 
results are shown in the form of composition of vapour. phase 48 
functions of that of the liquid phase. the relative volatility as 
a function of the. conceritration of volatile component in the liquid 
is shown in Fig.3a for yicly ~ SiClys Fig.3b for TiC14, - VOC1s and - 
Fig.5 for Ticl, - CC1zCOC1. The relative volatilities in — 
TiC1y --VOC13 and TiCLk ~ CC13COC1 are small and rectification ye 
columns with many plates would be required for their separation. 
Determinations were madti of the partial vapour pressures of Ti0Cly 
. and CECl6¢ over their mixtures with Ticl, at 136 to 137 C by 
analyzing the condensed vapour phase in equilibrium with solution 
boiling at atmospheric pressure} the low values obtained (Tables 3 
and & respectively) suggest that contamination by these substances 
is due llargely to carry-over of droplets. There are 5 figures, 
k tables and 7 references: 5 Soviet, 1 English and 1 Japanese. 
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4003/A001 


AUTHORS qavaritskaya, T.A., Tsekhovol' skaya, D.I. 
ete nea ee v 
PTTLE: On the Determination of Titanium Oxychloride in Mtanium Tetra- 


. chloride 
‘peRTODTCAL: Zhurnal prikladnoy Knimit, 1960, Vol, 33, No. 9, PP. 2139-2140 


TEXT: - For using titanium tetrachloride for metallurgical purposes its 


degree of pollution by oxychloride, T10Clo, must be known, The method of infra. 

red absorption spectra shows the best results.. 6,3. Denisov found three absorp- 

~-t4on bends for solutions of titanium oxychloride in tetrachloride: 821, 1,1 
and 1,756 em}, ‘The first band is very suitable for determining small quantities (/.. .. 
of oxydhloride, because 14 is: 100 times more intensive than the others, The Tr 
work was carried out on 4 WKC -12 TKS8.12) device with a Nacl prism, Results 
of investigations in the 1,356 em-+ band are cited. me. method mentioned is at 
present the only way of dutermining pollutions by oxychloride quickly. There 
4g 1 figure, 1 table and ‘$-references: 2 Soviet, 1 American, 
ASSOCIATION: Vsesoyuznyy alyuminiyevo-magniyevyy institut (A}1-Uni 

A oe Magnesium Tastitute) 

SUBMITTED: February 18, 1960 
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S/137/62/000/006/04 1/263 
AQ06/A101 
AUTHOR) Zavaritskaya, T.A. 
TITLE: Investigations in the field of refining titaniun tetrachloride Bake 


FERIODICAL: Re ferativnyy zhurnal, Metallurgiya, no. 6, 1462, 15, abstract 60107 
: (In collection: "mitan 1 yego splavy", no, 5, Moscow, AN SSSR, 1961, 


ee) 195 - 200) 

. i , ; 

TEXT: Besides inorganic admixtures (SiC14, SOClo, VOCls, ALC13, TiOClo and 
ities are dissolved in commercial TiGl4; phos- 


‘others) the following organic impur 
gene, hexachlorobenzene, c0e, CS2, chloracetyl ehlorides, CCLy; they can be de ~ 


tarmired by the method of molecular spectroscopy. ‘Te phosgene concentration in 
TiC1y varies hetween 0,005 to 2.0%; it can be fully eliminated by rectification. ie 
The solubility of hexachlorobenzene in T1Cly is sharply increased with higher 
temperature; it can be eliminated by distillation, Tne concentration of trichla- af 
acetyl chloride ‘tn commercial TiCly is Z0,005%, C82 is fully eliminated from 
-TAClLy during rectification, The partial tension of TiOClp vapor over a solution 
saturated at 126°C is insignificant; therefore T1iC1 can be refined from dis~ 
solved TiOClo by distillation with dephlegnation, Tne necessary equipment for , 
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8/137/62/000/006 /04 1/163 

‘Investigations in the,... A006 /A191 

‘hei au f 8 as] ‘peen devéloped,’ Tests , 
the chemical refining of ‘T1C1) from VOC1ls has as yet not been ped,” 
ia be ads with a rectizieation column with dovmfall grids for refining T1iCly 
from VOC13. ae YA : 7 
"LU, Vorob! yeva 
[Abstracter's note; Complete transikticn] 
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3 /598/61/000/605/669/010 a 
i oe ES a “s _—5B040/D113 . ee 
AUTSOR: Zavaritslaya, TA. 
TITLS: Investigations on titanium totrachloride refining 


SOURCE: - Akadeniya nauk SSSR. Inatitut netellurgii. Titan i yego snlavy, 
no. 5) Moscow, 1961, Uotallurgiya 4 khiniya titana, 195-200 

7} 3 is a brief summary of deta obtained by a group of Seviet ro- 

earcne headed by the author. The presence of C55, © Cl. and CCl, has 
been detected in Soviet TiCl,, in addition to COG],, CO, and chloroiice ty 
hlorides detected by U.S. résearchers by means of infrared absors tion 
scetra. Quantitative deteruination methods kad to be developed for thes: = 


et aad U.S. sources. The methods: have bewn developed [Abstracter's 

: Wo. technical details are given] and have also permitted coteraining 
the solubility of impurities in TiCl,. It has boon found out that the COC1, 
content ‘varied from 0.005 to 2.0% and its solubility decreased abruptly 
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Investigation on. titanium tetrachloride «+. po40/D115 


with: inereasing tenperatuire of TiCl,; the CO content did not exceed 

thousandtha of one per cent; the usudl CCl coel content was not at "* 0.0057. 

COCL, could be almost completely eliminated by rectification, and Cp Cl¢ vy 

distillation with donhlegaation; cS. disappeared in rectification; 

GCL. coGl content higher than 0,005; required the use of rectifying towers 
with a ‘aigh plate number. Anorgenic 5001 end Ppocl, inyurifies wore also 
found and their conten’ Geterminea by infrared absérption spectra. Tre 
content of TiOCL and Sicl, in TiCl has been determined, and dissolved 

‘T1001, could be SLiminated “by aistiflation. An experimental distillation 
unit fas tested at a plant in 1958, and proved good, No OpIAPuUsus could yot 
ye developed for eliminating vanadium oxychloride, and the practiced periodi- 
cal separation. of 4% from TiC1l, causes high losses of PCL,. A sieve-plate 
rectifying tower will be tested in purifying Ticl, from votl,. An in- 
spection of industrial reetifying towers led to tfio coneludien that the 
gicve-vlate type is better than the packed typ. fests of a bubble-plate 
type tower are planned. Schanatic diagrams of apparatus, used for deter- 
nining the partial presoure of TiOCl, vapors over Ti0Cl., mixtures with TiCl ys 
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and for Mnvostigating ligudd-vapor oquilibriun dn VOC1, - T1C01,, CCl_Ccocl - 
TiC1, systems ere include. There are 6 figures and 2° tabless + 3 
r re 
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Cuantitative determination of some impurities in titanium tetrachloride 


ee 945% 26 
- ty infrared spectrosenny. Thurvanal thine 26 mo.2@Z7 GR, 9) 


11 eee Leningrad. 
1. Al1-Union Aluminium-Magnesium Institute, 
; _ (Titanium chloride) (Spectrum, tieeaved) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010002-8" 


"APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964010002-8 


IBTERRUER TED t Pxnle mee zeit oem ee 


§/080 61/034/012/014/017 
D204/D305 


AUTHORS: | Zavaritakaya, TeA., and gevakin, I-A« 


TITLE: Solubility of carbon oxysulphide in titanium 
tetrachloride 


PERIODICAL: Zhurnal prikladnoy khimii, ve 34, NO. 42,1961, 
2783 - 2784 | 


carried out since arding the solu- 
de in TiCl n the litera- 

ture. ‘The j d in 

metallurgy 8 

chanical proper 

tion of H2S04 on NH4CkS, was use 

7 m1) of Tidlg, wnder atmospheric pressure. 

controlled thermostatically and were between 

lubilities were determined with an ywKc-12 (1KS- 

trometer using en LiF prism, by observing the 90 

at y # 2045 cm” in 0,01 em layers of solutions 8a 
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3/080/61/034/012/014/017 
Solubility of carbon oxysulphide..- D204/D305 


ferent temperatures. Tiese observations were then compared to a 
calibration. graph, prepared with cbt solutions of known C03 con- 
tent which showed a linear relationship between the optical densi- 
ty and CNS concentration up to 0.075 % of the latter. Saturated 
solutions were, therefore, diluted before analysis with known vo~ 
lumes of pure TiCl4 to lower the COS to 0.01 - 0.02 % by weight. 

It vas found that the solubility of COS in TiCl4 varies between 
9.5 weight % at 0°C and 1.1 dat 100°C. Sensitivity of this method 
of analysis was 4.5 x 10-5 % and the relative error did not exceed 
5-7 % There are 2 figures, 1 table and 2 Soviet-bloc references. 


ASSOCLATION: . Vaesoyuanyy alyuminiyevo-magniyevyy institut (All- 
Union Insitute of Aluminum and Magnesium) 


SUBMITTED: March 17, 1961 
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“AUTHORS : Tgekhovol'skaya, D. I., and Zavaritskaya, T. A. 
fae Oder PRN Es Pee Ee a ae PES 


TITLE: Quantitative determination of some impurities in titanium 
tetrachloriile by infrared spectroscopy 


PERIODICAL: Zhurnal analiticheskoy khimii, v. 16, no. 5, 1961, 623 ~ 626 


TEXT: Earlier papers (Zavodsk. laboratoriya, 25, 300 (1959); Tsvetnyye 
mefally, no. 4, 58 (1960)) reported on the determination of Ti0Cl,, yoci 
HCl, - UCle, COC14» COos and cer,coc) in TCl, by infrared spoctroscopys 


The present paper describes the determination of thionyl chloride, phos- 
phorus oxychloride, carton disulfide, and silicon tetrachloride in TiCl)- 


3° 


fhe. optical density of SOCl, was measured at 1241 gan and the concen- 


tration was calculated from c = D/Kd, where c is the concentration, D is 
the optical density, and d@ is the thickness of the absorbing layer. The 
absorption coefficient #. was 150 cm™'. The determination can only be 
carried out in purified TAL) which contains only traces of SiCl, (band at 
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1222 of” ') and POC1, (bands at 1226 and 1264 ea Ye Me sensitivity 45 

eg eee = -1 

4°10 Ag cs, was determined from the intense 4520 cm pand$ K = 780 cm 3 
sensitivity is 7° 107%, PoC], was determined from the 1226 ear pand 

(K = 60 om?'} sensitivity 1.671074%) and the 1264 om”? band (K = 139 ait 
- gensiitivity 49107"). s0Cl, and SiCl, may be present in small amounts 


only+ SiC], was determined from the weak 1222 em”) vand (K = 0.807 cm ) 
to avoid the use of the KBr prism required for the 607 an pand. 
24, as the content of Ti0C1,, SOCLy, and POCls 
in cemmerciul T1iCl, dows not excead 0.25 0.01, and 0.005%, respectively» 


these compounds do not snterfere with the detorminution of BiGl). Linear 


Senaitivity was 2°10" 


calioration curves wera plotted for gil. four compounds by means cf standard 
solutions. The measurements were made with an wkc -12 1KS~12) gpectro~ 
meter with NaCl prism. ‘The relative errore were 3 - 7%. There are 5 
figures, 1 table, and 8 references! 6 Soviet and 2 non-Soviet. The 
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